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ABSTRACT

The mammalian intestine, especially the large intestine, harbors complex societies of 
beneficial bacteria coexisting with the host. This is a mutualistic relationship, where 
the host provides nutrients and a favorable environment while the bacteria in return 
ferment indigestible polysaccharides to short chain fatty acids. The host needs to keep 
the bacteria at a safe distance from the intestinal cells to prevent disease. The first line 
of defense hindering these microorganisms from invading the underlying epithelium is 
a mucus layer built by the highly polymeric and heavily O-glycosylated MUC2 mucin, 
the main structural component. In the colon this mucus barrier is made up of two layers 
with similar composition. The outer layer is loose and easy removable while the inner is 
more dense and firmly adherent to the underlying epithelium. The inner layer is imper-
meable to bacteria and therefore separates the bacteria that reside in the lumen from the 
epithelial cells. In order to obtain a better understanding of the function and structure 
of this dynamic barrier we analyzed the mucus using proteomics based approaches to 
identify novel mucus components

The focus of this thesis has been trying to understand the specific protective role 
of the MUC2 assosiated proteins in the mucus layer. Three proteins were chosen for fur-
ther studies based on their abundance and production by the mucus secreting goblet cell. 

AGR2 belongs to the protein disulfide isomerase family, and has been proven 
important for proper MUC2 production. Using molecular biology tools and cell cul-
ture experiment it was shown that AGR2 does not covalently bind the MUC2 terminal 
recombinant proteins and that secretion of the molecule is dependent on an internal 
cysteine residue. 

The mucin-like protein FCGBP is a highly repetitive molecule that contains 13 
von Willebrand D domains. Eleven of these contain an autocatalytic cleavage site that 
forms a new reactive C-terminus after cleavage, which occurs early during biosynthesis. 

ZG16 is a lectin-like molecule that has now been shown to bind peptidoglycan, 
the major bacterial cell wall component, via its carbohydrate recognition domain. It 
was shown that ZG16 is not bactericidal, but that it binds and aggregates Gram-positive 
bacteria and translocate them further out in the mucus. ZG16 is also able to bind to en-
terocytes via a protein receptor implying a novel sensory function. 

In summary, the results from this thesis demonstrate that these MUC2 associated 
proteins are important to form a functional protective mucus layer that prevents bacteria 
to reach the epithelium and by this cause disease.
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